Although the phytochemistry of related southern African genera in the Ixoroideae (e.g. Burchellia R.Br., Coffea L., and Gardenia J.Ellis) has been studied, to our best knowledge no evaluations of any member of Kraussia Harv. have been undertaken.
isolated compounds were identified as the rare monoterpene iridoid garjasmine (2aS,4aS,7aS,7bS-tetrahydro2a-hydroxy-2H-1,7-dioxacyclopent[cd] indene-5-carboxylic acid, methyl ester; CAS Registry Number 144868-43-9) 1 (3.5 mg) (Drewes et al. 1999) , together with two lignans, (-)-4,4′-dihydroxy-3,3′,5,5′-tetramethoxy-7,9′:7′,9-diepoxylignan ((-)-syringaresinol) (15 mg) (Mbala 2005 ) and (-)-4,4′-dihydroxy-3,3′-dimethoxy-7,9′:7′,9-diepoxylignan ((-)-pinoresinol) (Lin-gen et al. 1982) ; four flavones, 3′,4′,5,7-tetrahydroxyflavone (luteolin) (5 mg) (Wawer and Zielinska 2001) , 3,3′,4′,5,7-pentahydroxyflavone (quercetin) (7 mg) (Mendez et al. 1995) , 3,4′,5,7-tetrahydroxyflavone (kaempferol) (10 mg) (Markham et al. 1978 ) and 3-O- (Larsen et al. 1982) ; an oleanolic acid derivative, 3-O-acetylolean-12-en-28-oic acid (5 mg) (Jo et al. 2005) ; and two phytosterols, sitosterol (15 mg) (Arigoni et al. 1997 ) and sitosterol-3-O--D-glucoside (10 mg) (Faizi et al. 2001 ).
Chemotaxonomic significance
All of the isolates except garjasmine 1 are common secondary metabolites. However, genipin-related compounds, including garjasmine 1, are of commercial pharmaceutical interest as their ability to inhibit uncoupling protein-2 (UCP2) activity suggests that they may potentially be useful in the treatment of diabetes mellitus and ischemia (Zhang et al. 2004 ). The trivial name afforded 1 implies its earlier isolation from Gardenia jasminoides J.Ellis, an East Asian species, also of the Rubiaceae (Ixoroideae). Nakatani et al. et al. 1993) and Rothmannia globosa (Hochst.) Keay (Bolzani et al. 1997) . Recently, Chen et al. (2008) were the first to obtain naturally-occurring garjasmine, from the stems of Viburnum cylindricum Buch.-Ham. ex D.Don (Viburnaceae), a family with close affinities to both of the Adoxaceae and Caprifoliaceae (Heywood et al. 2007 ). These latter three families belong to the Dipsacales whereas the Rubiaceae is in the Gentianales. Chen et al. (2008) identified both epimers of gardiol in their Dipsacales subject (Viburnum), as well as garjasmine, implying that biosynthesis of 1 within this lineage may involve dehydration of either, or both, epimers, as demonstrated by Drewes et al. (1999) in their laboratory synthesis of 1 from the tosyl derivative of the -epimer. However, biosynthetic studies on Gardenia jasminoides by Sampaio-Santos and Kaplan (2001) revealed an alternative pathway that could lead to garjasmine production without involving either epimer of § given in the original text as C-2/C-3, presumably to match the numbering in the corresponding X-ray crystal structure (Fig. 5) , which differs slightly from the systematic numbering of the iridoid skeleton.
gardiol as a precursor. Accordingly, no chemotaxonomic relationship between the Gentianales and the Dipsacales is here implied by the coincident occurrence of this rare iridoid, but rather that different, yet convergent biosynthetic pathways are involved. The current finding in Kraussia floribunda of garjasmine 1 is notable as the first unequivocal report of this iridoid monoterpene in the Rubiaceae, and the second confirmed from a natural source.
